Organophosphate ester flame retardant concentrations and distributions in serum from inhabitants of Shandong, China, and changes between 2011 and 2015.
The production and use of brominated flame retardants have been increasingly restricted. Organophosphate esters (OPEs) have been widely used as substitutes for brominated flame retardants. However, little is yet known about human exposure to OPEs. The potential health risks posed by OPEs were assessed by determining the concentrations of 6 OPEs in pooled serum samples from residents of Shandong, China. The mean ∑6 OPE concentrations in 2011 and 2015 were 680 ng/g lipid and 709 ng/g lipid, respectively. The most abundant OPE was tri(2-chloroethyl) phosphate, contributing a mean of 82% of the ∑6 OPE concentration. A significant correlation was found between the tri(2-chloroethyl) phosphate and tri-n-butylphosphate concentrations, possibly indicating that these OPEs are used in similar applications and have similar human exposure pathways in the study area. The mean tri(2-chloroethyl) phosphate concentration increased from 536 ng/g lipid in 2011 to 605 ng/g lipid in 2015, but the concentrations of tri-n-butylphosphate, triphenyl phosphate, and tris(methylphenyl) esters decreased between 2011 and 2015. This could indicate that chlorinated OPEs bioaccumulate in humans more strongly than nonchlorinated OPEs do. Environ Toxicol Chem 2017;36:414-421. © 2016 SETAC.